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In this research, 16 coordination polymers have been designed and synthesized with Co(II), 
Ni(II), Cu(II), Zn(II) ions and aromatic carboxylate anions (benzoate, phthalate, isophthalate, 
terephthalate, pyromellitate, tetrachlorophthalate, 2-hydroxyisophthalate) by means of solution, 
hydrothermal or solvothermal reactions. The structures and properties of the coordination 
polymers have also been characterized. 
 
1. Two inorganic-organic hybrid materials, [Zn8(SiO4)(C8H4O4)6]n (C8H4O4 = isophthalate or 
terephthalate), have been assembled for the first time from the new type metal center 
Zn8(SiO4) and benzene dicarboxylate links. The robust square-grid-diamondoid or two-fold 
cuboid framework structures are exceptionally stable. The two materials exhibit intense 
photoluminescence upon photoexcitation. With this work as the starting point, a new family 
of hybrid materials with novel structures and properties can be designed and synthesized. 
 
2. Six coordination polymers with different network topologies have been constructed from 
zinc with terephthalate, benzoate or pyromellitate in organic solution or under hydrothermal 
synthesis conditions. In the structures of these complexes, zinc can act as the vertex of the 
networks in various styles: single atom; dicarboxylate, tricarboxylate or tetracarboxylate 
bridged binuclear SBU (secondary building unit); and octacarboxylate bridged trinuclear 
SBU. It can be concluded that zinc is a good candidate for the assembly of coordination 
polymers with carboxylate ligands. 
 
3. Six coordination polymers consisting of Co(II), Ni(II), Cu(II) and aromatic carboxylates 
have been synthesized under hydrothermal conditions. Co(II) ions form hydroxyl bridged 
trinuclear units and furthermore form an infinite 2D network by sharing corners of the 
trinuclear units. Nickel ion will not easily lose its coordinate water molecules when reacting 
with carboxylates, especially in the absence of nitrogen donor ligands. Nickel ion has a 
tendency to form mononuclear units. Copper ion is liable to form tetracarboxylate-bridged 
binuclear units and very likely to aggregate into polynuclear unit under hydrothermal 
conditions. 
 
4. Two coordination polymers composed of in situ synthesized ligand deriving from 













hydrothermal conditions. By adjusting the synthesis conditions, including temperature, pH 
value of the mixture solution and reaction time, the degree of the hydroxylation of 
isophthalic acid can be relatively controlled and the product of different structures can be 
obtained. The reaction opens a promising new route for constructing novel coordination 
polymers. 
  
5. The effects of synthetic conditions on the structures of the coordination polymers have been 
studied. Synthesis under higher temperature or in organic solvents is favorable for metal 
ions to lose their coordinate water molecules and gather to form polynuclear metal centers 
and also for aromatic carboxylate ligands to connect more metal ions. As a result, robust 3D 
networks can be formed.  
 






























































簇、核 (metal center, 



















边、连接 (edge, link, 


















也可以组成由 2、3或 4个羧基桥连的双核金属单元（图 1-2，M2），6个羧基桥连的三核















































































在 Ag(I), Cu(I), Ni(II) 等原子之间形成坚固的 N-M 配价键。常用的有机配体还有胺类或














































































































































































NET4 Square-gridNET3 Triangle NET5 Hexagon and triangle
NET2  ChainNET1 Cluster chain
               NET10
 Square lattice + diamond
          NET9
 Cross square-grid
NET7 NbO netNET6 Diamond NET8 Cubic
           NET11
 Interpenetrating cubic  
 





















































































































































































与对苯二甲酸（图 1-3，L3）组装，可得到二维的网格 10（图 1-5，NET4）；与邻位溴代对
苯二甲酸（图 1-3，L4）组装，由于苯环上大体积的溴取代基使羧基与苯环不能共平面而
发生扭转，形成 NbO 型网络 11（图 1-5，NET7）。当采用具有三次轴对称性的 1,3,5-苯三
甲酸（图 1-3，L7）时，配体不仅起连接金属中心的作用，同时也决定了网络的拓扑结构，
得到具有 1nm孔径三维孔道的配位聚合物 12。  
 Yaghi等人还利用 Zn4O四核金属单元（图 1-2，M5），与羧基组成六连接的 SBU（图
1-6，SBU5），与直线形配体如 L3、L4、L5、L6等组装成具有立方形网络结构（图 1-5，
NET8）的配位聚合物多孔材料，如 Zn4O(BDC)3⋅(DMF)8(C6H5Cl) (BDC = 对苯二甲酸)，
并对这些带有不同孔径和化学修饰的多孔材料做了甲烷储存性能测试 13, 14。 
 较大的金属中心除了上述的 Zn4O，还有二羟基桥连的四核锌离子金属中心，如在水
热条件下合成的 [Zn4(OH)2(fa)3(4, 4’-bpy)2]15 (其中 fa = 反丁烯二酸根)，和在 DMSO溶液
中自组装得到的 [{Zn4(OH)2(BDC)3(DMSO)4}⋅(H2O)]n16中所含的金属中心。 
 目前含金属离子数最多的是包含桥连羟基和 6核或 7核锌离子的金属中心，与羧基组
















中A为高自旋的金属离子如 Cr2+、Mn2+、Co2+、Ni2+ 和 Cu2+，B为低自旋的金属离子如 Fe3+、
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